Objective: So far, associations between appraisals, maternal adjustment and coping following diagnosis of fetal anomaly have not been investigated in women who continue with their pregnancy.
What is already known about this topic?
• Many women are unprepared for a prenatal diagnosis.
• Following diagnosis of fetal anomaly, many women who continue with the pregnancy experience high levels of distress and between 58-93% of pregnancies are terminated.
• Although several factors have been associated with maternal coping and adjustment after a diagnosis of fetal anomaly, so far how women who continue with their pregnancy appraise such a prenatal diagnosis has not been investigated.
What does this study add?
• Satisfaction with and number of people providing social support, primary challenge appraisals, emotion-focused and problem-focused coping were associated with improved maternal adjustment following birth of their baby diagnosed with fetal anomaly.
• Following prenatal diagnosis and for the remainder of pregnancy, particular attention should be paid to older mothers, those experiencing additional stressful life events and those with less social support, as they may experience greater distress after childbirth.
Introduction
Early identification of fetal anomalies is intended to allow women and their partners reproductive choice [1] [2] [3] , adjust to having a child with a disability, and consider managed delivery in a specialist centre or intrauterine therapy 4 . Many women are unprepared for such a prenatal diagnosis 5 , and experience shock, anxiety, and posttraumatic stress symptoms [6] [7] [8] . Between 58-93% of pregnancies are terminated [9] [10] [11] , particularly in older women 12, 13 . Although there is now a body of evidence on the emotional impact of a diagnosis of fetal anomaly 5 , few studies have focused on how women who continue with the pregnancy after such a diagnosis cope 7, [14] [15] [16] [17] [18] .
The effectiveness of contact with specialist health professionals in discussing the prenatal diagnosis has been found to reduce maternal anxiety 7, 17, 19, 20 . Lack of certainty over the diagnosis has been associated with higher levels of anxiety, leading to difficulties in parental coping 17, 18 , possibly as this limits attempts to engage in problem-focused coping 15 . In the general population, satisfaction with social support and the use of more effective coping strategies has been associated with lower levels of distress 21 .
Following diagnosis many women who continue with the pregnancy experience high levels of distress and report that the remainder of their pregnancy is significantly altered 7, 15, 22 .
They engage in a range of strategies in order to cope, such as seeking support, using spiritual beliefs, staying busy, speaking to others with similar experiences, obtaining information from health professionals and the internet about the diagnosis 7, 17 .
The cognitive model of stress and coping 23 seems relevant to understanding how women cope after receiving a prenatal diagnosis. Here, cognitive appraisals and coping are proposed to mediate the outcome of stressful life events. Coping is defined as a person's "constantly changing cognitive and behavioural efforts to manage specific external and/or internal demands that are appraised as taxing or exceeding the person's resources" (p.141). 23 Coping serves two functions: to regulate emotions (emotion-focused coping) and to alter the stressful event (problem-focused coping). Generally, greater perceived control is associated with higher levels of problem-focused coping, whereas less perceived control is associated with higher levels of emotion-focused coping. Both primary and secondary appraisals converge to determine whether an event is perceived as stressful. They refer to an individual's evaluation of an event's personal significance and the adequacy of their resources for coping. Primary appraisals include consideration of potential loss, threat or challenge, and are influenced by a person's beliefs, values and commitments. Primary appraisals of threat and/or loss are associated with emotion-focused coping, whereas primary appraisals of challenge are associated with more problem-focused coping 24 . Secondary appraisals consider an individual's ability to control or change an event's outcome with regard to their available coping (internal or external) resources. If the stressor is perceived to exceed the person's available coping resources then it is viewed as stressful, and determines the intensity of accompanying emotion.
Both positive and negative emotional attitude, which can be compared to emotionfocused coping, are associated with a reduction and increase in anxiety respectively, whereas active coping, similar to problem-focused coping, is not correlated with anxiety following prenatal diagnosis 25 . Furthermore, emotion-focused coping facilitates better adjustment than problem-focused coping in women following termination of pregnancy 26 . However, contrary to this finding, others 18 found that engaging in problem-focused coping following prenatal diagnosis was related to positive psychological well-being and reduced levels of distress. Use of negative coping strategies, such as depressive coping, pessimism, cognitive avoidance, control of emotions, social isolation and regression, was associated with high anxiety and low mood at six months post-diagnosis 27 . High levels of anxiety may also impede the individual's ability to engage in helpful coping strategies 25 and are predictive of negative psychological outcome at follow-up 27 .
Although several factors have been associated with maternal coping and adjustment (level of psychological distress) following a diagnosis of fetal anomaly, so far how women appraise a prenatal diagnosis has not been investigated. The current study aimed to identify predictors of coping and later adjustment and to understand the role of appraisals in women who continue with their pregnancy following a diagnosis of fetal anomaly.
Method

Participants
Women over the age of 16 were eligible for inclusion in the study if they had received a diagnosis of fetal anomaly during prenatal testing; their babies were born between six months and up to three years previously and were alive at the time of completing the questionnaires;
and spoke English fluently enough to complete questionnaires. Women with childbirth less than 6 months prior to participation were excluded because it was felt that the questionnaire might cause too much of a burden at a time in which the parents are still mastering transition to parenthood; and we excluded those greater than 3 years from childbirth as accurate recall of pregnancy-related events might be more difficult.
Women were identified by specialist midwives working within a pre-natal diagnosis unit of an NHS university hospital who sent them an invitation letter and reply slip. In addition, an advertisement for the study was placed on websites of relevant UK charities. Midwives invited all eligible participants without any screening procedure.
Women could either request a questionnaire pack (including covering letter and information sheet) by post or complete the questionnaires on-line or complete the questionnaires via telephone. Women were deemed to have given informed consent to participate in the study if they completed the on-line questionnaires, but were required to sign a consent form if they completed the questionnaires via post or telephone. Women were also given written information about where to obtain support. This study was given approval by the local NHS ethics committee.
Measures
Women were asked to complete one questionnaire pack retrospectively, thinking back to the time between diagnosis and before giving birth (T1), whereas a second questionnaire pack assessed how women felt currently, following childbirth (T2). The HADS and ABS questionnaires were administered twice because they were the main outcome measures. There was concern that administration of all questionnaires at T2 could constitute too much of a burden and discourage participation.
Hospital Anxiety and Depression Scale (HADS)
28
. This is a 14-item self-report questionnaire of anxiety and depression, which was completed for T1 and T2. Each item is . The HADS is both reliable and has satisfactory internal consistency 30 . 31 . Positive affect was measured for T1 and T2 using the five statements reflecting positive feelings of the ABS, which is a 10-item rating scale assessing psychological well-being. Questions were presented in a yes/no format and a positive affect score was obtained by summing the responses for the five items, with possible scores ranging from 0-5. The ABS has modest retest reliability and internal consistency 32 . 33 . This was used to measure symptoms of posttraumatic stress disorder (PTSD) at T1. The PDS is a 49 item self-report measure, which assesses symptoms of PTSD using the Diagnostic and Statistical Manual-IV-TR criteria (DSM-IV-TR) 34 . It indicates whether women meet full or partial (at least one symptom in each of the three clusters) criteria for a diagnosis of PTSD 35 . Part one uses a four-point Likert scale and yields a total PTSD symptom severity scale (0-51). Part two asks women to rate impact on functioning as a result of the diagnosis, using a yes/no format. Part three asks women to rate the extent to which the diagnosis interfered with work, social life and family life using a 10-point rating scale. The PDS has good internal consistency and test-retest reliability 36 .
Affect Balance Scale (ABS)
Posttraumatic Diagnostic Scale (PDS)
Life Stress Scale of the Parenting Stress Index (PSI)
37
. This provides an index of the amount of stress outside the parent-child relationship that the parent has experienced and was used to collect information about stressful life events at T1. A score ≥ 17 indicates a high level of stress. The PSI has good internal consistency and test-retest reliability 37 .
Social Support Questionnaire 6 (SSQ6) 38 . The SSQ6 asks women at T1 to list how many people provided support (0-9) and to rate the satisfaction with this support on a six-point Likert scale, providing two subscales: mean of number of people providing support and mean satisfaction with support. The SSQ6 has good internal reliability for both the number and satisfaction subscales 38 . 39 . Primary appraisals were assessed for T1 using the ALE, measuring three types of primary appraisals; threat, loss and challenge. Women were asked to rate their perceptions of the prenatal diagnosis using 16 adjectives presented on a fivepoint Likert scale. The ALE has excellent internal and test-retest reliability, and good construct validity 39 .
Appraisal of Life Events Scale (ALE)
Coping Options
40
. Secondary appraisals were assessed using four items that describe coping options using a five-point Likert scale referring to T1. No information is available regarding reliability and validity of this measure; however, the questions correlated well with coping in one study 40 .
Coping Operations Preference Enquiry (COPE) 41 . Coping was measured using the situational version of the COPE, which consists of 14 subscales. Items were phrased in the past tense in order to be completed retrospectively (T1). Women were asked to indicate how much "each of the behaviours listed help [them] deal with the diagnosis" using a four-point Likert scale. The subscales of the COPE have satisfactory test-retest reliability 41 .
Demographic information. Women completed a brief demographic questionnaire about themselves and their child (Table 1) .
Data Analysis
Data was analysed using the Statistical Package for Social Sciences version 16.0 42 . As almost all data was non-normally distributed, and transformations were not useful, nonparametric tests were performed throughout for continuity (either Mann-Whitney U or
Wilcoxon Signed-Rank tests), with the exception of regression analyses. In terms of categorical data, Fisher's exact test was used, as assumptions were not met for chi-square tests.
Correlations were performed; however, Bonferroni's correction was not used as it may have increased the number of type 2 errors 43 . Two hierarchical stepwise regressions were performed on adjustment (measured by total HADS score and positive affect) at T2.
Results
Sample Characteristics
Forty women completed the questionnaires. A sample size of approximately 40
participants was needed as a large effect size (R² = .26) was anticipated 44 . Thirty-six women completed questionnaires on-line, three via telephone with the researcher, and one via post. A further 19 women indicated on-line that they had read the information sheet but completed no further information. In addition 18 women completed the eligibility criteria and demographic information but did not answer any further questions. Of these women, 14 (77.8%) completed information about their child. The overall response rate was 40/77 (51.9%). Information about completers and non-completers is presented in Table 1 .
Insert Table 1 here
There were no significant differences between the completers and non-completers in any of the variables analyzed. Insert Table 2 here Appraisals and coping style Table 2 also shows participants' appraisals, coping style and their relationship. Women were significantly more likely to appraise the prenatal diagnosis as a threat or loss, rather than as a challenge (x² (2) = 24.62, p <.001). In terms of secondary appraisals, women were more likely to state that the diagnosis was something which they "had to accept" and "needed to know more about before they could act" rather than "something they could change or do something about" or "hold themselves back from doing what they wanted to do" (x² (3) = 75.13, p <.001).
Distress and positive affect
Participants were most likely to engage in planning, seeking social support for emotional reasons, positive reinterpretation, growth and acceptance, and least likely to engage in restraint coping, turning to religion, denial, mental or behavioural disengagement and alcohol or drugs. There was no significant difference between emotion-focused and problemfocused coping (z = -.40, ns, r = 0.04).
Spearman's Rho correlations revealed a significant relationship between the secondary appraisal, "the situation was one in which you needed to know more before you could act" and problem-focused coping (rs [40] = .35, p <.05). No other primary or secondary appraisals were associated with coping style.
Psychological adjustment
With regards to the time after childbirth, none of the demographic information was correlated with either total HADS score or positive affect. The total score on the LES was positively associated with total HADS score (rs [40] 
Predictors of Psychological Adjustment
In order to determine which variables were associated with adjustment, two hierarchical, stepwise regressions were performed with total HADS score and positive affect at T2 as the outcome variables. Variables were entered in the following order: (1) demographic information (women's age, child's age, sex of child, total HADS score at T1 and positive affect at T1); (2) social support (mean number of people providing support and satisfaction); (3) coping (emotion-focused coping and problem-focused coping) and; (4) primary and secondary appraisals. In order to control for demographic variables and social support, these were entered in earlier blocks.
Stressful life events, women's age, number of people providing support and problemfocused coping significantly explained 57.6% of the variance in total HADS score at T2 (F (4, 39) = 11.89, p < .001) ( Table 3) . As the number of stressful life events and women's age increased by one unit, total HADS score increased by 0.55 and 0.69 respectively. As the number of people providing support and amount of problem-focused coping increased by one unit, the total HADS score decreased by 1.39 and 1.40 respectively.
Satisfaction with social support, emotion-focused and problem-focused coping significantly explained 40.6% of the variance in positive affect at T2 (F (3, 39) = 8.20, p <.001) (Table 3) . However, satisfaction with social support was no longer a significant predictor of variance by step 2. As the amount of emotion-focused coping and problem-focused coping increased by one unit, the positive affect score increased by 0.40 and 0.20 respectively.
Insert Table 3 here
Discussion
Participants retrospectively reported significant psychological distress and little positive affect between the time of diagnosis and before having their baby, which is in line with previous findings 7, 14, 22 . Following childbirth, psychological distress significantly reduced and women experienced more positive affect than following the prenatal diagnosis. This might partly be due to the fact that some of the baby's conditions might have been successfully treated in the meantime. However, levels of anxiety and depression in this sample were still elevated at T2.
The high levels of distress in this sample may be a result of caring for a child with significant needs, as parents of children with physical and/or learning disabilities are reported to experience more parenting stress 45 . The PTSD symptom severity and frequency of PTSD diagnosis in this sample suggests many women experience the diagnosis as a trauma.
Although appraisals were correlated with adjustment at T2, they were not associated with coping styles, as would have been predicted by the cognitive model. However, they explained variance in the HADS total score and positive affect at T2. As expected, primary threat and loss appraisals were associated with increased distress, whereas primary challenge appraisals were associated with less distress. This finding is consistent with other research in pregnancy 24 .
The failure of this study to find that appraisals were associated with coping style may be due to the fact that women in this sample did not show a preference for one type of coping, but used a range of strategies.
Participants used both emotion-focused and problem-focused strategies, and both were associated with improved adjustment. The finding that emotion-focused coping was associated with improved adjustment may be anticipated given that the diagnosis was something which could not be changed and is in line with previous findings 25 . This study highlights the importance of engaging also in problem-focused coping, and is consistent with other findings that parents need opportunities for active coping following diagnosis 18 .
Regression analyses indicated that more stressful life events between the prenatal diagnosis and prior to childbirth were associated with higher levels of psychological distress. Both, satisfaction with social support and the number of people providing support were also associated with adjustment following birth, suggesting that quality and quantity of social support are important 21 . Within the cognitive model of stress and coping, social support is seen as an external resource, and if present, would predict adjustment, which is consistent with the findings of this study.
Results of this study suggest that women's age explained a proportion of the variance in adjustment, with advanced maternal age being associated with increased distress. Advanced maternal age has also been associated with an increased tendency to terminate pregnancies following prenatal diagnosis 12, 13 . The reasons for these findings are not clear and warrant
further investigation.
The current study is limited by a relatively small sample size. It included a range of diagnoses, potentially making the findings applicable to women receiving a wide range of different diagnoses. However, aspects specific to certain diagnoses may have been missed as a result. A larger sample would have enabled comparison across conditions with different severity. A response rate of 51.9% may reflect the fact that some women found the questionnaires too long. A majority of the participants were recruited on-line, via voluntary and charitable organisations, which may have led to a biased sample. Women who access these websites may be more inclined to either search for information, or seek social support through on-line support groups, and therefore actively engage in more coping strategies. Furthermore, women were asked to complete questionnaires retrospectively. This may limit the accuracy of the findings requiring recall. However, long-term recall for pregnancy related events (after 30-40 years) has been shown to be reproducible and accurate and memories of highly arousing emotional events are highly consistent over time 46, 47, 48 .
These findings highlight the importance of providing support to women during the remainder of their pregnancy, as they experience significant distress. Women appear to adjust well if they use both emotion-and problem-focused coping, and therefore health professionals need to provide accurate information, give options for taking action, such as being involved in decision-making around the birth and also enquire about women's social support. Following a prenatal diagnosis and for the remainder of their pregnancy, particular attention should be paid to older mothers, those experiencing additional stressful life events and those who are socially isolated, as these women experienced greater distress after childbirth. This is particularly important as maternal distress during pregnancy and after childbirth can have a negative impact on child outcomes 48, 49 . Women may also need support from specialist services as soon as the diagnosis is made. This may help women access accurate information and obtain empathic support. Specialist support may need to be provided to women reporting clinically significant distress and symptoms of PTSD.
Further exploration into differences in coping, appraisals and adjustment in women who receive a prenatal diagnosis compared to women whose children were diagnosed postnatally may be beneficial. It would be useful to investigate whether a prenatal diagnosis offers women an opportunity to adjust prior to delivery, or whether it leads to a period of distress and uncertainty for the remainder of the pregnancy, possibly using a longitudinal design 22 . Further research is needed to address paternal coping, as well as the needs of other family members, such as siblings and grandparents. * p<.05, ** p <.01, *** p<.001 SD = standard deviation, HADS = Hospital Anxiety and Depression Scale, ABS = Affect Balance Scale, PDS = Posttraumatic Diagnostic Scale, SSQ6 = Social Support Questionnaire 6, PSI = Parenting Stress Index, ALE = Appraisal of Life Event Scale, COPE = Coping Operations Preference Enquiry. 
